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METHODS FOR CREATING PRINTING DATA AND FOR TRANSFERRING 

PRINTING DATA 

NICAL FIELD OF THE INVENTION 
5 The present invention relates to a printing process 

in a computer system, particularly to a print spooling 
technology. 




BACKGROUND OF THE INVENTION 
Q 10 A computer system adopts a technique of print spooling 

jif| when performing printing for the purposes such as to prevent 

HI? 

HI a calculation process of a main body of a computer system 

q from delaying due to output to a printer, and to transmit 

l' x data to the printer in order in response to a requirement 

JJj 15 of printer output from a computer connected to a network. 
% Figure 10 is a block diagram showing an outline of a 

J- process when printing by a local-connected printer. 

Printing data created by a printer driver 231 (data 
described in a printer controlling language) is transmitted 
20 to a spooler 241 , which is one of modules of a printing system 
240 in an operating system. After receiving the printing 
data, the spooler 241 stores the printing data once in a 
hard disc as a spooling file 260. Then, a print processor 
242, which is one of modules of the printing system 240, 
25 reads the spooling file 260 and transfers it to a printer 
20 . 
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Figure 11 is a block diagram showing an outline of a 
process in plural sets of printing by a network-connected 
printer. In this drawing, the printer 20 connected to a 
server computer 280 prints printing data created by a client 
5 computer 210 connected to a network. 

The client computer 210 stores printing data in a hard 
disc as the spooling file 260 as with the case of Figure 
1. Then, the printing data is transferred to a spooler 291 
of the server computer 280. 
10 After receiving the printing data, the spooler 291 of 

the server computer 280 also stores the printing data in 
a hard disc as a spooling file 300. Then, a print processor 
292 reads the spooling file 300 and transfers it to the 
printer 20. 

15 

DISCLOSURE OF THE INVENTION 

Some operating systems, however, have a printer system 
such that printing data is held until the completion of 
printing once the printing data is spooled in a hard disc 

20 during printing by a local-connected printer. Some 
spooling files 260 have a size over a few hundred mega- 
bites, depending on a matter to be printed. Thus, it is 
difficult to say that holding such data until the completion 
of printing is effective to use hard disc resources. 

25 There is also a problem that once a printing process 

has been started, cancellation cannot be performed or a 
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quick cancellation process cannot be performed due to such 
as timing with a printing process by a computer even when 
an operator clicks a cancellation button so as to stop 
printing. Especially, after the print processor 242 starts 
5 transfer of printing data to the printer 20 after creating 
the spooling file 260, the cancellation process is much more 
uncertain . 

Further, in performing plural sets of printing by a 
network-connected printer, the printer is adapted to create 
10 printing data for the plural sets and stored in a hard disc 
as the spooling file 260, and then, the printing data be 
transmitted to the spooler 291 of the server computer 280. 
Therefore, there is a problem that hard disc resources in 
both of the client computer 210 and the server computer 280 
15 are used for the plural sets of the same printing data. 

The first object of the invention is to reduce a time, 
which is occupied by the printing data, in a storing area 
of the external storing device when printing. 

The second object of the invention is to quickly create 
and detect a print cancellation command based on a 
cancellation instruction from an operator during printing 
so as to ensure to stop transfer of printing data after the 
detection . 

To solve the above problems, according to the 
invention, there is provided a program for enabling a 
computer to perform a process for reading and outputting 
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printing data which controls a printer, wherein the process 
comprising : 

a process for dividing printing data, which controls 
printing of the printer, into a plurality of data, adding 
5 information for discriminating the data to the respective 
data, and recording them as a file; 

a process for creating data, which include information 
for specifying the above file, and recording it as a spooling 
file separately from the above file; 
10 a process for reading the above print spooling file 

to refer to the above information for specifying the file; 

a process for reading the specified file to output 
printing data included in the file; and 

a process for deleting a file including outputted 
15 printing data. According to the above, a file completely 
transferred to the printer can be deleted, so that it would 
be possible to shorten a time, which is occupied by the 
printing data, in a storing area of the external storing 
device . 

20 Moreover, to solve the above problem, according to the 

invention, there is provided a program for enabling a 
computer to perform a printing process, wherein the process 
comprising : 

a process for creating printing data, which controls 
25 a printer, in accordance with a printing instruction from 
a computer operator; 
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a process for determining whether or not a print 
processor available in the above computer can control 
transfer to a printer in accordance with printing data 
created by the above computer; 
5 a process for creating a file for recording a command 

for controlling the printer when it is determined that the 
print processor can control printing to the printer in 
accordance with printing data created by the above printer 
driver; and 

10 a process for creating data, which include information 

for specifying the above file, separately from the above 
file. Here, the above command for controlling the printer 
may be a cancellation command for stopping printing* 
According to the above, the print cancellation command based 

15 on a cancellation instruction from an operator can be 
created and detected quickly. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram illustrating an outline 
20 of a structure and process of a first embodiment. 

Figure 2 is a schematic diagram for illustrating a 
sub-file . 

Figure 3 is a schematic diagram for illustrating a 
process for dividing printing data into sub-files. 
25 Figures 4A and 4B are schematic diagrams illustrating 

a relation between a spooling file and a sub-file. 
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Figure 5 is a block diagram illustrating an outline 
of a structure and process of a second embodiment. 

Figure 6 is a schematic diagram for illustrating 
creation of a page-file. 
5 Figures 7A and 7B are schematic diagrams for 

illustrating plural copy print. 

Figure 8 is a block diagram showing a hardware 
configuration of a computer system. 

Figure 9 is a block diagram illustrating an outline 
10 of a processing flow of printing data. 

Figure 10 is a block diagram showing an outline of a 
process in printing by a local-connected printer. 

Figure 11 is a block diagram showing an outline of a 
process in plural sets of printing by a network-connected 
15 printer. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Embodiments according to the present invention will 
be described in detail with reference to drawings. 
20 First of all, a first embodiment according to the 

invention will be described. In the first embodiment, the 
invention is applied for a computer system which carries 
out printing by a local-connected printer. 

A structure of a computer system in the first 
25 embodiment will be described first. 

Figure 8 is a block diagram showing one example of a 
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hardware configuration of a computer system. In Figure 8, 
a computer 10 comprises a CPU 11 , an image controlling device 
12, a main storing device 13, an external storing device 
14, an input/output control device 15, an interface 16, and 
5 a bus 17 for connecting therebetween. 

The CPU 11 is an operation apparatus for controlling 
the computer 10 and has a function for demodulating and 
executing various kinds of instruction stored in the main 
storing device 13 ♦ The image controlling device 12 performs 

10 such as an operation for creating an image. The main storing 
device 13 has a function for temporally storing data, 
software, operating system or such, which is handled by the 
computer 10. The external storing device 14 is an auxiliary 
device, which has a storing medium available to read and 

15 write data, and serves to store software, a temporary file, 
and such. The external storing device 14 may be a hard disc, 
for example. The input/output controlling device 15 
receives an instruction from an operator as well as carries 
out control when outputting data to an externally connected 

20 device. The interface 16 interfaces peripheral devices 
such as a printer 20 with the computer. The bus 17 is a 
transmission line through which a signal such as an address 
or data passes. 

The computer 10 is connected through the interface 16 

25 to a mouse 18, a keyboard 19 and the printer 20. The mouse 
17 and the keyboard receive an input from a computer operator. 
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The printer 20 receives printing data from the computer 10 
to carry out printing. 

However , a computer system configuration is not 
limited to the one mentioned above. 
5 Next, an outline of a processing flow of printing data 

when carrying out a printing command of application software 
such as a word processor or a graphic software will be 
described with reference to a block diagram shown in Figure 
9. In the drawing, application software 50, a printer 

10 driver 31 and a printing system 40 are software and stored 
in the main storing device 13. The CPU 11 refers to the 
software to perform a process shown in this drawing. The 
application software 50 is a program that is currently 
performed by the computer 10. After receiving a printing 

15 instruction from an operator, the application software 50 
transmits drawing data 51 of a matter to be printed (mainly 
in a form of data for outputting an image) to the printer 
driver 31. 

The printer driver 31 develops the transmitted drawing 
20 data 51 into printing data 52 (data described in a printer 
controlling language) to transmit it to the printing system 
40 . 

The printing system 40 temporally stores the 
transmitted printing data 52 in the external storing device 
25 14. Then, the printing system 40 transmits the stored 
printing data 52 to the printer 20 so as to complete a 
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printing process in the computer 10. 

The printer 20 starts printing after receiving the 
printing data 52. 

Next, an outline of a structure and process of the 
5 first embodiment will be described with reference to a block 
diagram shown in Figure 1. In the drawing, a spooler 41 
and a print processor 42 are software modules constructing 
the printing system 40. The spooler 41 stores data, which 
are transmitted from a printer drive 31 and received by the 
10 printing system 41, in the external storing device 14. The 
print processor 42 reads the stored printing data to 
transmit to the printer 20. The print processor 42 is 
usually provided as a part of an operating system, but it 
is also possible to develop and use a print processor having 
15 unique specifications. 

An outline of a process in the first embodiment, 
carried out by the configuration mentioned above will be 
described. 

The printer driver 31 creates printing data, divides 
20 it into sub-files 70 mentioned later, and gives them a file 
name, and store them into the external storing apparatus 
14. Then, the printer driver 31 transmits the file name 
of the sub-files 70 and the file name of a print controlling 
command file 71 to the spooler 41. The print controlling 
2 5 command file 71 is a file created by the printer driver 31 
in such as the external storing device 14 in order to write 
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therein a command for controlling a printer, for example, 

a cancellation instruction. 

After receiving the above file names, the spooler 41 

stores a sub-file name 61 and a file name 62 of the print 
5 controlling command file in the external storing device 14 

as a spooling file 60. 

Dividing the printing data into sub-files to store 

information such as a sub-file name in the spooling file, 

as described above, can decrease a size of the spooling file, 
10 so that a large matter to be printed, which cannot be 

developed into a spooling file due to a limitation of a file 

size, is allowed to be printed. 

The print processor 42 refers to the sub-file name 61 

of the spooling file 60 and opens corresponding sub-file 
15 70 in order. Then the print processor 42 reads the sub-file 

70 from the external storing device 14, restructures the 

printing data, and transmits the data to the printer 20. 

The sub-file 70 corresponding to the printing data 

transmitted to the printer 20 is deleted in order. The print 
20 processor 42 further refers to the print controlling command 

file name 62 from the spooling file 60 and monitors 

corresponding print control command file 71. 

Next, operations of the printer driver 31 in the first 

embodiment will be described in detail. The printer driver 
25 31 checks whether or not the print processor 42 is available 

to perform a printing process according to the invention. 
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When it is available, the printer driver 31 performs the 
following process. When it is not available, the printer 
driver 31 performs a conventional process. Discrimination 
whether the print processor 42 is allowed to perform the 
5 printing process according to the invention is made, for 
example, by marking the printing process according to the 
present invention with a code for discrimination, and then 
determining that the printing process of the present 
invention is possible when the printer driver 31 detects 

10 the code. 

After having started the printing process for a 
certain job in response to a printing instruction from a 
user, the printer driver 31 transmits discrimination data, 
which indicate that the printing process according to the 

15 invention would be performed, and a file name of a print 
controlling command file to the spooler 41. Here, the term 
* job" means a unit for a printing process performed in 
response to one printing instruction. It is not a matter 
whether the number of pages or sets to be printed is single 

2 0 or plural. 

Then, the'printer drive 31 processes the printing data, 
divides it into a plurality of sub-files 70, gives them a 
file name, and stores them in the external storing device 
14. After that, the file name of the sub-files is 

25 transmitted to the spooler 41. 

Now, processes by the printer driver 31 for processing 
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the printing data and for dividing it into a plurality of 
sub-files 70 will be described. 

Figure 2 is a schematic diagram illustrating a 
sub-file 70. As shown in Figure 2A, the sub-file 70 
comprises a header portion 71 , a main body portion 72, and 
a footer portion 73. The main body portion 72 further 
comprises packet portions (72a, 72b, .„) (Figure 2B) . 

The header portion 71 is used for discriminating the 
type or such of the sub-file 70. The packet portions (72a, 
72b, .„) have a code for discriminating the start of a job, 
a code for discriminating start of a page, printing data 
and such, respectively. The footer portion 73 is used for 
discriminating end of a sub-file. Both of the header 
portion 71 and the footer portion 73 may be adapted to 
comprise packets. 

The packet portions (72a, 72b, ...) have a common format 
as shown in Figure 2C. The packet portion 72a is variable 
in length and comprises a packet size portion 721, a packet 
code portion 722, a packet ID portion 723, and a packet data 
portion 724. 

The packet size portion 721 stores therein a data size 
of the packet data 72a. The packet code portion 722 stores 
a code indicating the type of a packet. The packet ID 
portion 723 stores a code discriminating a data type of 
packet data 72a (a data type based on a packet type). The 
packet data portion 724 stores a main body of data. 
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A data structure of the print controlling command file 
71 is same as that of the sub-file 70 described above. The 
both are discriminated by a content of the header portion 
71 . 

5 Figure 3 is a schematic diagram illustrating a process 

by the printer driver 31 for dividing printing data 52 into 
sub-files 70. In Figure 3, 70a, 70b, and 70c are sub-files. 
Each sub-file comprises header portions (71a, 71b, and 71c), 
footer portions (73a, 73b, and 73c), and packet portions 
q 10 (72a, 72b, ... ) each of which is a main body portion. 
lg The printer driver 31 divides printing data into 

III packets , integrates a few packets , and adds a header portion 

j4 and a footer portion to the integrated packets to make them 

* ! into a sub-file. Here, a unit for dividing into packets 

;g 15 should be one packet for at least a printing command such 
5 as job start or page start, while the other printing data 

: ;J can be made into any size. A unit for integrating packets 

to make them into one sub-file is also optional. The order 
of the printing data, however, should be unchanged. 
20 Figures 4A and 4B illustrate two examples of a relation 

between the sub-file 70 created by the printer driver 31 
and a spooling file 60 created by the spooler 41, after a 
file name is transmitted from the printer driver 31 to the 
spooler 41. 

25 Figure 4A shows a method of holding all file-names of 

the created sub-files in the spooling file . In this drawing, 
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the spooling file 60 comprises a print controlling command 
file name 61, a sub-file name 1, and a sub-file name 2 ... 
(62a, 62b, ...) . Each sub-file name can be any file name. 

Figure 4B shows a method of holding a common part of 
a file name of the created sub-file in a spooling file. In 
this drawing, the spooling file 60 comprises a print control 
command file name 61 and a sub-file name 62. Sub-file 1, 
sub-file 2 , ... and sub-file n would be possible to be specified 
in order by referring to the sub-file name 62. That is, 
a sequential number is assigned to a common part as a sub-file 
name . 

Now, a process in the case that the printer driver 31 
receives a cancellation instruction designated by a user 
will be described. The printer driver 31 writes a printer 
controlling command indicating cancellation into the print 
controlling command file 71 at once upon receiving a print 
cancellation instruction from a user. Thus, the 
cancellation instruction command can be formed quickly. 

Next, an operation of the print processor 42 in the 
first embodiment will be described in detail. 

The print processor 42 checks whether or not the 
spooling file 60 has discrimination data indicating that 
the printing operation according to the invention is 
performed, upon receiving a printing instruction from the 
printing system 40. When the discrimination data is 
detected, the following process is performed. The 
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discrimination data is data that were transmitted from the 
printer driver 31, which has performed this process, to the 
spooler 41, which has written in the transmitted data into 
the spooler file 60, 
5 The print processor 42 refers to the spooling file 60 

to obtain the sub-file name 61 and the print controlling 
command file name 62. The print processor 42 opens the 
sub-file 70 corresponding to the first file name of the 
sub-file name 61 to read it in a unit of packet (including 

10 the header portion 71 and the footer portion 73). Then, 
the print processor 42 transmits the packet data portion 
724 , which is printing data, to the printer 20 in order. 
When the print processor 42 reads in the footer portion 
73, the sub-file completely read is closed and the sub- 

15 file 70 corresponding to the following file name of the 
sub-file name 61 is opened so that the similar process would 
be performed as well as the first sub-file completely read 
would be deleted. Thus, a capacity of the external storing 
device 14 can be practically saved. This process would be 

20 repeated hereinafter until the end of the printing data. 

When the print processor 42 reads in a job end packet, 
printing would end, so that the last sub-file 70 would be 
closed and deleted. 

The print processor 42 can start transmitting data to 

25 the printer without waiting for end of a sub-file of a whole 
job after the first sub-file is created. Therefore, it 
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would be possible to shorten a waiting time until the start 
of printing. 

The print processor 42 monitors the print controlling 
command file 71 for every reading of a file in a unit of 
5 a packet, for example. Timing of the monitor is not limited 
to a unit of a packet, of course. When the print processor 
42 detects by such as increase of a file size of the print 
controlling command file 71 that the print controlling 
command file 71 is updated, it reads the print controlling 
10 command file 71. 

When a print cancellation instruction is added to the 
print control command file 71 as a result of the reading, 
transfer of packets to the printer 20 after the cancellation 
would be stopped and a page ending command and job ending 
15 command would be transmitted to the printer 20, so that 
printing would end. 

The above printing cancellation process enables 
detection of cancellation for every packet process, and 
printing can be stopped without transferring to the printer 
20 20 packets after detection. That is, it become possible 
to perform cancellation of printing quickly and certainly. 

Next, the second embodiment of the invention will be 
described with reference to drawings. In the second 
embodiment, the invention is applied to a computer system, 
25 in which a printer connected to a network is adapted to carry 
out plural sets of printing. 
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First, a structure and a process of a computer system 
in the second embodiment will be described with reference 
to Figure 5. A client computer 10 is same as the computer 
in the first embodiment. A server computer 80 is connected 
5 to the client computer 10 by a network, and further connected 
to the printer 20. The server computer 80 comprises a 
printing system 90, which comprises a spooler 91 and a print 
processor 92. Printing data of the client computer 10 is 
transmitted to the spooler 91 of the server computer 80 , 

10 and then, transmitted through the print processor 92 to the 
printer 20. A hardware structure of the server computer 
80 is same as that of the client computer 10, as shown in 
Figure 8. Thus, the same reference numbers are used under 
a condition of specifying the client computer 10 and the 

15 server computer 80. 

A process by a client computer 10 in this embodiment 
will be described. 

After receiving a printing instruction from an 
operator, the printer driver 31 of the client computer 10 

20 creates the spooling file 60, which includes a sub-file name 
61 and the print controlling command file name 62, the 
sub-file 70, and the print controlling command file 71 same 
as in the first embodiment. The print processor 42 refers 
to the sub-file name 61 to open the sub-file 70 in order, 

25 and then, transmits it to the spooler 91 of the server 
computer 80 in a unit of packet to delete the completely 
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transferred sub-file in order. Thereby, the external 
storing device 14 of the client computer 10 can be used 
effectively same as in the first embodiment. 

The print processor 42 also transmits information 
5 concerning plural sets of printing, which is received from 
an operator, for example, the number of sets and the 
existence of collating to the spooler 91 of the server 
computer 80. Accordingly, it is not required in the plural 
sets of printing to transmit printing data corresponding 

10 to the plural sets of printing, so that the transferring 
time can be decreased and the print starting time can be 
advanced. Gathering printing is that, for example, 
printing is performed in the order of the first page, the 
second page, the third page , the firs t page , the second page , 

15 and the third page, in printing three pages of originals 
in two sets. On the other hand, non-gathering printing is 
that printing is performed in the order of the first page, 
the first page, the second page, the second page, the third 
page, and the third page. 

20 Next, a process by the server computer 80, to which 

the above data has been transmitted, will be described. The 
spooler 91 stores transmitted printing data in a unit of 
a packet in the external storing device 14 of the server 
computer 80 as the spooling file 100. 

25 The print processor 92 refers to information 

concerning plural sets of printing, which is transmitted 
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from the client computer 10, so as to obtain the number of 
printing and information of the existence of gathering 
printing . 

In the case that the plural sets of printing is not 
5 designated, the print processor 92 reads in the spooling 
file 100 in a unit of a packet and transmits in order the 
packet data 724 to the printer 20 so as to perform printing. 

In the case that the plural sets of printing is 
designated, the print processor 92 reads in the spooling 
10 file 100 in a unit of a packet and temporally creates the 
page-file 110 for every page so as to store it in the external 
storing device 14 of the server computer 80. 

Now, creation of the page-file 110 will be described. 
First, a file is created for storing printing data of a 
15 printing start page. Then, the packet data 724 is added 
to the file until a packet indicating end of a page would 
be read in. After the page ending packet is read, the file 
is closed so that a file would be created for storing printing 
data having a name of the following page. The above process 
20 is repeated until a packet of job end is read. Thus, the 
page file 110 for the number of printing pages is created. 

Figure 6 is a schematic diagram illustrating the above 
process. In the drawing, a reference number 100 denotes 
a spooling file in a unit of packet. The spooling file 100 
25 comprises Dl, D2, and D3 , which are substance portions of 
printing, PE1 and PE2 , which indicate end of a page, and 
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JE, which indicates end of a job, 110a and 110b are 
page-files. The print processor 9 2 reads the spooling file 
100 to create two page-files 110a and 110b by using the end 
of a page PE1 and PE2 as a separator. 

The above process requires no spooling file for plural 
sets even when plural sets of printing are designated, so 
that it would be possible to effectively use the external 
storing device 14 of the server computer 80. 

In the case of non-gathering printing, the above 
page-file 110 is repeated for the designated sets so as to 
be transmitted to the printer 20 in order of page, so that 
the completely transferred page-file 110 is deleted in 
order . 

Figure 7A is a schematic diagram illustrating the 
above process. In this drawing, 110a, 110b and 110c denote 
page-files. It is assumed that these are printed for three 
sets by decollating. Reference number 112 denotes data to 
be transmitted to the printer 20. The Print processor 92 
transmits three sets of page-file 110a of the printing start 
page PI to the printer 20 so as to delete PI page-file 110a. 
Then, the same process is performed for the P2 page-file 
110b and P3 page-file 110c to end printing. 

Accordingly, deletion of a page-file in order after 
the completion of printing allows to effectively use the 
external storing device 14 of the server computer 80. 

In the case of gathering printing, a process for 
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transmitting the page-file 110 to the printer 20 in order 
of page is repeated for the designated sets. Then, a 
temporary file is deleted after the process ends. 

Figure 7B is a schematic diagram illustrating the 
5 above process. The meanings of reference numbers are same 
as those of Figure 7A. It is assumed that three sets are 
printed by gathering printing. The print processor 92 
transmits a page-file 110a of a print starting page PI, a 
page-file 110b of P2 , and a page file 110c of P3 to the printer 

10 20 in order. This is repeated for three times, the number 
of which is the number of printing sets, and at last, the 
page-file 110a, 110b, and 110c are deleted to end printing. 

There is no need to mention that a process of plural 
sets of printing can be also applied to printing by a 

15 local-connected printer not only to printing by a 
network-connected printer. 

As described above, according to the invention, it 
would be possible in printing that the time, which, the 
storing area of the external storing device is occupied by 

20 the printing data can be shortened. Furthermore, according 
to the invention, it would be possible in printing that a 
printing cancellation command is created and detected 
quickly so that the transfer of the printing data after the 
detection is certainly stopped. 
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